Spices such as ginger and cinnamon as well as other natural products have potent antimicrobial activities against methicillin-resistant Staphylococcus aureus (MRSA), various strains of Pseudomonas aeruginosa, and other pathogens, including those that form biofılms, according to several researchers who presented fındings during the 2015 ASM General Meeting, held in New Orleans, La., last May. If they prove safe and effective, these natural products or derivatives based on them could lead to new treatment strategies for infections caused by these clinically challenging bacterial strains, the researchers say.
The galacto-oligosaccharide raffın-ose is a constituent in ginger that inhibits biofılms formed by P. aeruginosa, according to Eunji Cha of Korea University. The compound acts by decreasing cyclic-di-GMP, an intracellular signaling molecule that controls the switch between planktonic and sessile (biofılm) lifestyles, she says. "New strategies for treatment focus on manipulating biofılm development without affecting bacterial growth." That sugar might be a useful ingredient in coatings to prevent biofılms from forming on medical devices, she notes.
Some natural remedies show surprising specifıcity, according to Rebecca Gabrilska of Texas Tech University Health Sciences Center in Lubbock. A medieval remedy for eye infections-a mixture of garlic, oxgall (cow bile), wine, leek or onion, and copper salts-is active against MRSA but not other bacterial pathogens, including P. aeruginosa, vancomycin-resistant Enterococcus faecalis, or Acinetobacter baumanni, according to Gabrilska and her collaborators at the University of Nottingham, United Kingdom.
"Effıcacy only against the MRSA component of the polymicrobial population indicates specifıcity in the mechanism of action," Gabrilska says. "The effıcacy of Bald's eyesalve on MRSA was comparable or better than that of the gold standard, the last-line antibiotic vancomycin." Directions for making this concoction were translated from a 9th-century Anglo-Saxon medical manuscript, "Bald's Leechbook," enabling her and her collaborators to make and then test the concoction in the laboratory. Because none of the ingredients in the mixture was effective when tested on its own, she and her collaborators plan to determine the antimicrobial mechanism of the mixture, hoping also to identify key active compounds within it.
Some natural products have potentially useful antiviral rather than antibacterial activity, according to Milton Schiffenbaur of Touro College in New York, N.Y. For example, polyphenol extracts from Camellia sinensis, a shrub whose leaves and buds are used to make tea, has antibacterial and antiviral properties. Moreover, among extracts of cloves, citron pulp, dark chocolate, Spanish saffron, peppermint, onion, garlic, and cinnamon, only cinnamon extracts show activity against various bacteriophage, he says. While the extract is extremely effective against bacteriophage, inactivating nearly 100% of viral particles based on plaque assays, it shows no antibacterial effects, he adds. "Based on electron microscopy images, we posit that the in- Tempting as it is to endow living bacteria with human traits, it may be even more tempting to call them subhuman "zombies" when they cease growing, stubbornly persisting in a dormant state, and then either cease to do anything interesting or reactivate to cause greater havoc than before. Parts of this puzzling microbial behavior might be part of a more stately "four seasons" pattern of microbial life, according to Slava Epstein of Northeastern University in Boston, Mass., who spoke during the plenary session, "Zombie Microbes: Dormancy, Latency, and Persistence," at the 2015 ASM General Meeting last May.
The dormancy of microbes fascinates Epstein. "The phenomenon was discovered 100 years ago, and maybe it's the oldest unsolved problem" in microbiology, he says. "I became obsessed with it. I have had lots of ideas about it, but many of them don't work. Then I had some new thoughts a few months ago." Those comments summarize the genesis of his hypothesis describing the four seasons of microbial life, which he does not tie explicitly to summer, fall, winter, and spring, but instead likens to differentiation.
Setting aside active microbial growth, the main mysteries in the theoretical seasonal cycle are those surrounding dormancy and departure from dormancy back to active growth. "The exit from dormancy is a stochastic, low-frequency event," Epstein says. It depends on a dormant cell producing a "scout" cell to test the environment. If growth conditions remain unattractive, the "awakened" scout dies. However, if conditions are okay-and the defıni-tion for "okay" could well be highly variable and very much dependent on the particular microbial species and the conditions surrounding it. That scout will grow to form a colony whose members then can somehow wake up the rest of the dormant population.
Epstein says this microbial cycle could be much like differentiation in multicellular organisms. "When a scout forms, it's like specialization, and [a cell] going into dormancy is like dedifferentiation-becoming again like a stem cell to survive and then reprogram itself," he says. "I'm proposing a certain degree of differentiation in the microbial world. Is there any supporting evidence? Does de-differentiation occur during dormancy? I don't know, and I have no data to support it."
Notwithstanding the diffıculties of proving the seasonal hypothesis, it may furnish useful insights into growing reluctant-to-cultivate microbial species, Epstein suggests. "The rule is that inocula need to be fresh, but our idea is the opposite." Put another way, shock and adversity might provide valuable means for awakening dormant microbial newcomers. "What if we hit them hard, shock them, or starve them for a few weeks, then try to grow them on Petri plates?" he wonders. Now that it is summer, one can bet the answers to these questions will not become evident before or until the seasons change. 
